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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 
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FOREWORD 

Thii Indian Standard was adopted by the Bureau of Indian Standards after the draft finalized by the 
Food Additives Sectional Committee had been approved by the Food and Agriculture Division 
Council. 

With the increased production of processed foods, manufacturers have started adding a large 
number of substances, generally in small quantities, to improve the appearance, flavour, texture or 
sioTagc properties of the processed foods. As certain impurities in these substances could be 
harmful, it is necessary to have a strict quality control of these food additives. A series of 
standards has, therefore, been prepared by this Bureau to cover purity and identification of these 
substances. These standards help to check purity at the stage of manufacture, for it is extremely 
difficult ( and in many cases impossible ) to detect the impurity once these substances have been 
added to the processed foods. Besides, these standards are intended to guide the indigenous 
manufacturers in making their product conform to specifications that arc accepted by scientists, 
health authorities and international bodies. 

Malic acid is a white or nearly white crystalline powder or granules. It is used as an acidulant and 
as a flavouring agent. 

Malic acid is also known as dZ-malic acid and hydroxysuccinic acid. Its molecular weight is 134.09, 
empirical formula C4HUO5 and structural formula as given below: 

HOCHCOOH 

I 
Ch^OOH 

In the preparation of this standard considerable assistance has been derived from Food Chemical 
Codex, National Academy of Sciences, Pub. National Research Council, Washington D.C. USA 
1981. 

For the purpose of decidmg whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off 
in accordance with IS 2 : 1960 * Rules for rounding off numerical values ( revised )\ The number of 
significant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 
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Indian Standard 



MALIC ACID, FOOD GRADE- SPECIFICATION 



1 SCOPE 

This standard prescribes the requirements and the 
methods of sampling and test for malic acid, 
food grade. 

2 REFERENCES 

The following Indian Standards are neccessary 
adjunct to this standard: 

!S No. Title 

1070 : 1992 Water for general laboratory use 

( third revision ) 

1699: 1994 Methods of sampling and test 

for food colours ( secoml 
revision ). 

3 REQUIREMENTS 

3.1 Description 

M.ilic acid is a white to nearly white, crystalline 
powder or granules having a strong acid taste. 
Onegram is soluble in 08 ml of water and in 
1*4 ml of alcohol. Its solutions arc optically 
inactive. It melt at about I SO'^C when tested by 
method given at Annex A-1. 

3.2 Identification 

3.2.1 Dissolve a few milligrams of the sample 
in 1 ml of dilute sulphuric acid, add I ml of 
a 0003% solution of 2-naphthol in concentrated 
sulphuric acid and mix. The solution shows a 
yellowish colour by transmitted light and it has 
a blue fluorescence. 



3.3 The material shall also 
requirements given in Table 1. 



conform to the 



4 PACKING, STORAGE AND MARKING 

4 J Packing 

The material shall be securely packed in well- 
filled containers with as little air space as possible. 
The container shall be such as to preclude con- 
tamination of the contents with metal or other 
impurities. 

4,2 Storage 

The material shall be stored in a cool and dry 
place so as to avoid excessive exposure to heat. 



4.3 Marking 

4.3.1 Ench container shall be legibly and indelibly 
marked with the following; 

a) Name of the material including the words 
'food grade'; 

b) Source of manufacture; 

c) Minimum net mass of the contents; 

d) Batch or code number; 

e) Date of manufiicture; and 

f) Any other details required as per the 
Standards of Weights and Measures 
( Packaged Commodities ) Rules, 19771 
treyention of Food Adulteration Rules^ 1^55^ 

4.3.2 BIS Certification Marking 

The container may also be marked with the 
Standard Mark. 

4.3.2.1 The use of the Standard Mark is governed 
by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and 
Regulations made thereunder. The details of 
conditions under which the licence for the use of 
Standard Mark may be granted to manufacturers 
or producers may be obtained from the Bureau 
of Indian Standards, 

5 SAMPLING 

Representative samples of the material shall be 
drawn and conformity of the material to the 
requirements of this specification shall be 
determined according to the procedure prescribed 
in 4 of IS 1699 : 1994. 

6 TEST 

6.1 Tests shall be carried out by the methods as 
specified in 3.2 and col 4 of Table 1. 



6.2 Quality of Reagents 

Unless specified otherwise, pure chemicals 
distilled water ( see IS 1070 : 1992 ) shall 
employed in tests. 



and 
be 



NOTE — "Pure chemicals' shall mean chemicals thai 
do not contain impurities which affect the experimental 
results. 
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Table 1 Requirements of Malic Acid, Food Grade 

( Clause 3.3 ) 



SI No. 

(I) 

i) 
ii) 

iv) 
V) 

vi) 

vii) 

viii) 

ix) 



Characteristic 

(2) 

Purity as QHtO, ( on dry basts ), 
percent by mass, A///i 

Moisture, percent by mass, Max 

Residue on ignition ( on dry basis >, 
percent by mass. Max 

Water Jnsolubc matter, percent by mass, Max 

Fumaric acid, percent by mass. Max 

Maleic acid, percent by mass. Max 

Heavy metals < as Pb ), mg/kg. Max 

Lead (as Pb ), mg/kg, Max 

Arsenic ( as As ), mg/kg, Max 



Requirement 


Method of Test, Refto 


(3) 


(4) 


99 


A-2 


03 


A-3 


01 


A-4 


01 


A-5 


10 


A'6 


05 


A- 7 


20 


A-8 


10 


15 of IS 169^: 1994 


3 
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ANNEX A 
[ Clause 3.1 and Table 1, SI No. (i) to (vii) ] 

METHOD OF TEST FOR MALIC ACID, FOOD GRADE 



A-1 DETERMINATION OF MELTING 
POINT 

A-Ll Apparatus 

A-l.H Electrical Melting Point Apparatus 

A-1.1.2 Thermometer — readable to O'S^C. 

A- 1.1. 3 Capjlliary Tubes 

A-L1.4 Pestle and Mortar 
A-1.1,5 Desiccator 

A-1.2 Procedure 

Grind approximately 10 g of the sample to a fine 
powder using a pestle and mortar. Dry in a 
dcssicator for 16 to 24 hours. Add sufficient 
satnplc to a capilUary tube, one end ot' which has 
been scaled, to form a column 21 to 3 5 mm 
high when closely packed by moderate tapping on 
a solid surface. Place the sanipic in the melting 
point apparatus and set the heat on full. When 
the temperature is 30*C below the expected 
melting point range, reduce the heat to provide a 
temperature rise of 3*C per minute. When the 
temperature reaches 3*C below the expected 
melting point, further reduce the rate to 1"C per 
minute and maintain at this rate for the rest of 
the determination. Record the range over which 
the product melts. 

A-2 DETERMINATION OF PURITY 



A-2. 1.1 Sodium Hydroxide — I N. 

A-2. 1.2 Phenolphthalein Solution — 1 g of 
phenolphthalein dissolved in 100 ml alcohol. 

A-2.2 Procedure 

Dissolve about 2 g sample, accurately weighed, in 
40 ml of recently boiled and cooled water. Add 
phenolphthalein and titrate with 1 N sodium 
hydroxide to the first appearance of a faint pink 
colour that persists for at least 30 seconds. ( Fach 
ml of 1 N sodium hydroxide is equivalent to 
6704mgofC4HtiO6 ). 

A-3 DETERMINATION OF MOISTURE 

A-3.1 Procedure 

Weigh accurately about 5 g of the substance in a 
tared petri dish. Dry in an oven at 105*C for 
2 hours un\il a constant mass is observed. Cool 
in a desiccator and weigh. 



X 100 



A-3.2 Calculation 

Loss on drying, _ J ^ " ^») 
percent by n:\ass, " ^'^~~ 

where 

M - mass, in g, of the sample before 
drying 

M\ — mass, in g, of the sample after drying. 

A-4 DETERMINATION OF RESIDUE ON 
IGNITION 



A-2.1 Reagents 



A-4.1 Reagents 



IS 14124 : 1994 



A-4,1.1 Dilute Sulphuric Add— 10 percent ( m/v ). 

A-4.2 Procedure 

Transfer 2 g of material in a tared 100-ml shallow 
dish. Heat until it ignites and allow it to burn 
without f'irther application of heat in a place free 
from drafts. Cool, moisten the residue with 5 ml 
of sulphuric acid, and ignite in a muffle furnace 
at 800 t 25'*C for 15 minutes. Cool in a 
desiccator and weigh. 



cooling add 35 
preservative. 



ml of anhydrous ethanol as 



A-4J CalcuUtioD 

Residie on ignition. _ 
percent by mass 

where 



Ml 
M 



= — ~— X 100 



/i/i == mass, in g, of residue; and 
A/ = mass, in g, of the material taken for 
the test. 

A-S DETERMINATION OF WATER 
INSOLUBLE MATTER 

A-5.1 Procedure 

Dissolve 25 g of materia! in 100 ml of water and 
filter through a tared Gooch crucible. Wash and 
filter with hot water, dry at lOO^C to constant 
mass, cool and weigh. 



A-5.2 Calculation 

Water insoluble matter, 
percent by mass 

where 



100 {M2 
M 



Wi) 



M = mass, in g, of material taken for test; 

A/i =- mass, in g, of the prepared Gooch 
crucible; and 

A/2 = mass, in g of the Gooch Crucible with 
the residue. 

A-6 DETERMIN\TlON OF FUMARIC AND 
MALEIC ACIDS 

A-6.1 Reagents 

A-6. LI Buffer Solution A 

Dissolve 74 5 g of potassium chloride in 500 ml 
of water in a 1 000-ml volumetric flask, add 
100 ml of hydrochloric acid, and dilute to volume 
with water. 

A-6.L2 Btiffer Solution B 

Dissolve 1710 g of dibas'C potassium phosphate 
KiHPOi 3H20. in I 000 ml of water and add 
monobasic potassium phosphate, KH2PO4 until 
the pH is exactly 7 0. 

A-6.L3 Maximum Svppressor 

Dissolve with the aid of a magnetic stirrer, 1 g of 
gelatin in 65 ml of hot, boiled water and after 



A-6.L4 Standard Solution 

Weigh accurately about 20 g of the sample, 
100 mg of fumaric acid of the highest purity 
available and 10 mg of maleic acid of the highest 
punty available and transfer into a 500-ml 
volumetric flask. Add 300 ml of sodium 
hydroxide solution ( 4*3 g of sodium hydroxide 
dissolved in water to make lOO ml ) and a few 
drops of phenolphthalcin solution and then 
continue the neutrali/^ation with sodium hydroxide 
solution to a faint pink colour thai persists for at 
least 30 seconds. Dilute to volume with water 
and mix. 

A-6.L5 Sample Solution 

Transfer about 4 g of the sample accurately 
weighed mto a 100-ml volumetric flask, and 
dissolve in 25 ml of water. Add phenolphthalein 
solution and neutralize with sodium hydroxide 
solution as directed for the standard solution. 
Dilute to volume with water and mix. 



A-6.2 Procedure 

Transfer 25 0-ml portion of sample solution into 
separate 100-ml volumetric flasks- Dilute one 
flask ( sample A) io volume with buffer solution 
y4. To the other flask ( sample B ) add 50 ml of 
buffer solution B and dilute to volume with 
water. 

Rinse a polarograph cell with a portion of 
sample A, add a suitable volume of the solution 
to the cell, immerse it in a water bath regulated 
at 24*5 to 25 5''C, add 2 drops of the maxima 
suppressor, and then deaerate by bubbling nitro- 
gen through the solution for at least 5 minutes. 
Insert the droppmg mercury electrode (negative 
polarity ) of a suitable polarograph. adjust the 
current sensitivity as necessary and record the 
polarogram from — ! to — 8 V at the rate of 
2 V per minute using a saturated calomel 
electrode as the reference electrode. Transfer 
25'0 ml of the standard solution into a 100-ml 
volumetric flask and dilv»te to volume with buffer 
solution A. Obtain the polarogram of this 
standard ( standard A) \n the same manner as 
directed for sample A. In each polarogram deter- 
mine the height of the maleic acid plus fumanc 
acid wave occurring at the half wave potential 
near — 056 V, recording that for sample as iu 
and that for the standard as is. 

In the same manner obtain polarograms from 
sample B and standard B, except record the 
polarogram from — 1*05 to — 1*7 V at the rate of 
1 V per minole. In each polarogram determine 
the height of the maleic acid wave occurring at 
the half-wave potential near — 1*33 V, recording 
that for the sample as iu' and that for the standard 
as ia'. 



IS 14124 : 1994 



A-6.3 Calculation 

Mass of combined malcic 

acid and fumanc ==> 500 Cxiu/( iB — ia ) 

where 
C — concentration, in mg per ml, of combined 
malcic acid and fumanc acid m the 
standard solution. 
Mass of maleic acid = 500 C x in7( is* — lu' ) 

where 
C ^ concentration, in mg per ml, of malcic 

acid in the standard solution. 
Mass of fumanc =* Mais of combined 
aeid in the sample maleic acid and fumanc 
acid — Mass of malcic 
acid. 

A-7 DETERMINATION OF HEAVY METALS 

A-7.1 Reagents 

A-7.1.1 Ammonia Solution 

Dilute 400 ml of ammonium hydroxide ( 2& 
percent ) to 1 000 ml with water 

A-7.1. 2 Hydrochloric Acid- 10 percent 

A-7.L3 Lead Nitrate Stock Solution 

Dissolve 159 8 mg of lead nitrate in 100 m? of 
water containing 1 ml of nitnc acid Dilute with 
water to 1 000 ml and mix. Prepare and store the 
solution in lead-free glass containers. 

A-7.1.4 Standard Lead Solution 

Dilute 10 ml of lead nitrate stock solution, 
accurately measured, with water to 100 ml Each 
ml of the solution so prepared contams the 
equivalent of 10 /*g of lead ion ( Pb ) 

A'7.L5 Nitnc Acid — 10 percent 

A-7.1.6 Sulphuric Acid — 94 5 to 95'5 percent. 

A-7.1. 7 Acetic Acid -^ 6 percent. 



A-7.1.8 Hydrogen Sulphide 

A saturated solution of hydrogen sulphide made 
by passing H2S in cold water. 

A-7.2 Procedure 



A-7.2.1 Solution A 

Take 2 ml of the standard lead solution in 50 ml 
Ncssler tube and add 23 ml of water. Adjust the 
pU to between 3 to 4'0 by addition of acetic 
acid or ammonia solution. Dilute with water to 
40 ml and mix, 

A-7.2.2 Solution B 

Place a solution of 1 gram in 25 ml of water, 
accurately weighed, in a suitable crucible. Add 
sufficient nitric acid to wet the sample, and 
carefully ignite at a low temperature until 
thoroughly charred, covering the crucible loosely 
with a suitable lid during the ignition. After the 
substance is thoroughly carbonized, add 2 ml of 
nitric acid and 5 drops of sulphuric acid, and 
cautiously heat until white fumes are evolved. 
Then ignite, preferably in a mulllc furnace, at 500 
to 600*C until the carbon is completely burnt off. 
Cool and add 4 ml of dilute hydrochloric acid 
cover the crucible and digest sample on a steam- 
bath for 10 to 15 minutes Uncover, and slowly 
evaporate the sample to dryness on a steam-bath. 
Moisten the residue with one drop of hydro- 
chloric acid, add 10 ml of hot water and digest 
for 2 minutes. Add dropwise, ammonia solution 
until the solution is just alkaline to litmus paper 
Dilute with water to 25 ml and adjust the pH to 
between 3*0 and 4'0 { pH indicator paper ) by the 
addition of dilute acetic acid Filter if necessary 
and wash the crucible and the filter paper with 
10 ml of water Transfer to a 50-mI nessler tube. 
Dilute the combined filtrate and washings with 
water to 40 ml and mix. 

A-7.2. 3 To each tube add 10 ml of freshly pre- 
pared hydrogen sulphide Mix and allow to stand 
for 5 minutes and view over a white surface. The 
colour of solution B shall not be darker than that 
of Solution A 
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